Abstract
Introduction
The prevalence of older people diagnosed with dementia is reported to be around 6% worldwide [1] , and this number is projected to triple by 2050 [2, 3] . Therefore, the global societal economic cost of dementia is estimated at around USD 818 billion [4] . Due to ageing population, the societal and financial burden of dementia is expected to rise in the next few decades [3] . Therefore, dementia is considered the greatest global challenge for health and social care in the current century [2] , making it of great importance to assess the effectiveness of conducted therapies.
Dementia is a neuropsychiatric syndrome that is characterized by cognitive decline and progressive deterioration of daily functioning, commonly associated with behavioral and psychological symptoms of dementia (BPSD) [5] . About 5 out of every 6 dementia patients will develop some BPSD during the course of the disease [6] [7] [8] [9] . In general, BPSD are clustered into one of five syndromes: psychosis, aggression, psychomotor agitation, depression, and apathy [6] . Studies have shown that the prevalence of BPSD is over 90% of the patients that report or show at least one of the five syndromes, which lead to multiple difficulties in daily life [10] [11] [12] [13] .
Momentarily, different pharmacological and non-pharmacological therapies are recommended to reduce the frequency and severity of BPSD, that have been shown to be effective in slowing down the impairment, especially with regard to the cognitive symptoms that are inherent to dementia [14] . In general, non-pharmacological interventions are considered as a preferable alternative to pharmacotherapy, mainly because of the adverse effects that are found in pharmacological therapies [15, 16] . The American Psychiatric Association [17] distinguishes non-pharmacological therapies that are conducted to treat dementia into four different categories: (1) cognition-oriented treatments (e.g., reality orientation, skills training), (2) emotion-oriented treatments (e.g., supportive therapy, validation/integrated emotion-oriented care, Snoezelen, reminiscence), (3) behaviororiented treatments (behavior therapy), and (4) stimulation-oriented treatments (e.g., activity or recreational therapy, art therapy, music therapy, exercise, psychomotor therapy). There is conflicting evidence with regard to the effectiveness of non-pharmacological interventions to improve BPSD [14] , which makes it necessary to have a clear overview of the existing evidence.
Because dementia is characterized by the onset of cognitive deficits that progress over time, these impairments in functional abilities of daily living have an enormous and often dramatic impact on the quality of life of both the patients and their caregivers [18] . Therefore, improving dementia patients' cognitive functioning can delay hospitalization and reduce the costs for national health care and improve patients' and carers' well-being [19] . Cognitionapproach treatments aim to redress cognitive deficits, the most prevalent and important element of suffering from dementia. Cognitive therapy is mostly theoretically driven and uses particular exercises targeting specific cognitive functions in order to optimize functioning to improve daily life [20] , and has been increasingly applied to treat different symptoms that are related to dementia [21] .
The current study will focus on the existing scientific evidence on cognition-oriented approaches for treating people with dementia and systematically review the findings of studies that tested their effectiveness. Reality orientation, skills training trials, and studies using a mix of these two treatments will be included. This study is an update of a previous systematic review [22] , whereby randomized controlled trials (RCTs) or controlled trials using cognition-oriented approaches for treating people with dementia were analyzed until 2009. The same methodological approach will be used in this systematic review until December 2017.
Results
By following the search strategy, we identified 1,496 records through database searching, 31 were included double. Subsequently, 1,415 records were removed after analyzing the abstracts. Finally, 81 full-text articles were assessed for eligibility by applying the inclusion/ exclusion criteria, whereby 34 articles were excluded after analyzing the full articles (not an RCT [n = 19] , no cognitive therapy [n = 9], not about dementia patients or at risk for dementia [n = 5], or not in English [n = 1]). The total number of trials included in the review was 47 . Quality criteria of the RCTs were based on 2008 SIGN checklists. Results that were analyzed in the current study were changes between baseline and follow-up (longest follow-up period between baseline measurement and postmeasurement reported in the study) in each condition as well as time × condition interactions. If no interaction effects were reported between condition and time, and only between-group differences were analyzed and reported, we reported these findings and included a note that only between-or within-group findings were analyzed.
The search process and total number of trials included in this review are illustrated in Figure 1 . Details of all included trials are summarized in Table 1 for reality orientation interventions (n = 10), in Table 2 for skills training interventions (n = 25), and in Table 3 for mixed interventions (n = 12).
Reality Orientation Trials
Reality orientation therapy uses repeatedly the presentation and information with regard to the orientation of the patient, aiming to provide an increased understanding of their surroundings. The therapy consists of providing information about personal and current situations that are trivial for the patient's daily living, for example their name, address, date, and where the person currently is located. For the current systematic review, 10 published trials, all rated as RCT+, that assessed the effects of reality orientation were selected that met the inclusion criteria [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] .
For reality-orientated interventions, a variation of levels of dementia was found between the studies (see also Table 1 ). Some studies included elderly at risk for dementia [28] , elderly with mild cognitive impairments [24] , patients with mild to moderate dementia [26, [30] [31] [32] , diagnosed with Alzheimer disease [25, 27, 33] , or a combination of these patients [29] . Assessment of cognitive impairment was mostly conducted using the Mini-Mental State Examination (MMSE) [24] [25] [26] [27] [29] [30] [31] [32] [33] and the Hamilton Depression Rating Scale (HDRS) [28] .
Sample sizes among the included studies ranged from 20 to 356 patients, whereby groups were not matched by level of impairment. The average patient age was above 75 years in all studies. Therapy was heterogeneous in both number and length of the sessions. For example, Cove et al. [27] conducted weekly sessions (45 min) for 14 weeks, while Alves et al. [24] conducted 3 sessions per week (60 min) for 1.5 months, while Bergamaschi et al. [26] conducted 100 sessions (120 min) for 1 year. The total duration of the therapy varied between studies from 6 weeks to 1 year. For the control group, most patients received treatment-asusual/usual care/no treatment, on a waitlist, except for the patients in the study by Bergamaschi et al. [26] , where patients received nonspecific cognitive treatment with cholinesterase inhibitors, and in the study by Giuli et al. [29] , where the patients in the control condition received general psychoeducational therapy.
As can be seen in Table 1 , studies used different outcome measurements, although most studies focused on cognition, memory, daily functioning, quality of life (patient and caregiver), and depression. Results showed that cognition did not differ between intervention and control in almost every study [24, 25, 27, 28, [30] [31] [32] [33] , measured with MMSE and Alzheimer's Disease Assessment Scale-Cognitive subscale (ADAS-Cog), while it did improve in the studies conducted by Bergamaschi [26] and Giuli et al. [29] (for ADAS-Cog, not for MMSE). In these studies [26, 29] , cognition improved significantly in the intervention group, while a reduction in cognition was found in the control group. Furthermore, when focusing on individual cognitive skills such as memory skills, most studies found no effect on determinants of cognition [24, 25, [27] [28] [29] [30] [31] [32] [33] but some studies found an effect on word recall and naming objects and fingers [25] , memory test with interference [26] , on percent retention scores on the Rey Auditory Verbal Learning Test and everyday memory questionnaire [28] , and on working memory, verbal memory, and attentive matrices [29] . Communication skills improved in the studies that examined this explicitly [25, 26] , where most studies did not examine improvements in daily communication.
Next, almost every study found that quality of life of the patient or caregiver, or daily functioning, did not improve more than in control conditions in most studies [24, 26, 27, 30, 32] , except for Orrell et al. [31, 32] . The first included study by Orrell et al. [31] found an effect for quality of life for Alzheimer disease, whereby patients in the intervention group showed less decline in quality of life than the control. The second study by Orrell et al. [32] found an increase in quality of caregiving relationship for the intervention group and a decrease for the control group. Most studies also examined the effects on depression, but no effects were found, except in the study by Diamond et al. [28] , where patients reported a stronger decrease in depression than patients in the control group. The study where most of the outcomes significantly improved was also the one that had the longest intervention period [26] . Bergamaschi et al. [26] found significant effect in cognition, memory, verbal fluency, and everyday functioning. Finally, considering the quality of the studies examining reality orientation interventions, we found no important differences between the different studies. No differences were identified in terms of outcomes when studies were clustered by level of dementia.
Skills Training Trials
Skills training interventions are designed to improve patients' cognitive functioning to stop or slow down the cognitive decline that is strongly related to dementia. Multiple techniques are conducted to treat dementia patients, for example training sessions to match and categorize objects or to conduct exercises to improve daily activities. For the current systematic review, 25 published trials that assessed the effects of skills training were selected that met the inclusion criteria . Considering their quality, we found some important differences between the different studies. Of the 25 included trials, 7 were considered RCTand 18 RCT+ ( Table 2) .
For skills training trials, a great variation of levels of dementia was found between the studies (Table 2) . Most studies included elderly with mild cognitive impairments [35, 36, 41-43, 47, 49-51, 53, 55, 56] , some studies included elderly at risk for dementia [38, 52, 58] , some other studies patients with mild to moderate dementia [37, 46, 57] , moderate to severe dementia [34, 48] , diagnosed with Alzheimer disease [39, 40, 44, 45, 48, 51, 54] .
Measurement tools to assess cognitive impairment were mostly conducted with the MMSE, but also other measurements were used to assess cognitive functioning.
Sample sizes ranged from 19 to 1,260 patients, whereby groups were not matched by level of impairment. The average age of the patients was above 65 years in all studies. Therapy was heterogeneous in number, duration, and length of the sessions. For example, Amieva et al. [34] conducted treatment for 2 years, starting with weekly sessions (90 min per session), while Gagnon and Belleville [41] only conducted treatment for 2 weeks, 3 times a week (60 min per session). Control conditions varied also between studies, from active music therapy and neuro-education [42] to pharmacotherapy [45] , waitlist [39] , or pencil-paper exercises for self-study.
As can be seen in Table 2 , different outcome measures were assessed, although most included studies focused on cognition, memory, language, daily functioning, quality of life (patient and caregiver), and depression. Results showed that general cognition, mostly measured by MMSE and ADAS-Cog, differed significantly between intervention and control in almost half of the studies [36, 37, 39, 40, 43, 44, 47, 48, 52, 54] , although most studies found an effect for one measurement of cognition and not for the other, except for Förster et al. [40] and Huntley et al. [44] . In these two studies, patients of the experimental group increased their cognition relatively more than the control group after intervention, both for the ADAS-Cog and the MMSE. Other studies showed no significant differences between the conditions with regard to cognition [34, 35, 45, 46, 49, 51, 55, 57, 58] . Studies that used other assessment tools to measure cognitive impairment showed also positive effects. Herrera et al. [43] found an increase for the doors recognition test for the patients in the treatment condition, while the controls showed a decrease. Law et al. [47] found a stronger increase among the patients who were in the intervention group for Neurobehavioral Cognitive Status Examination (NCSE) composite and NCSE normal compared to the control, and Ngandu et al. [52] found the same for the neuropsychological test battery measurement.
Furthermore, focusing on individual cognitive skills that were assessed, like memory (e.g., meta-memory, learning memory, attentional tasks, working memory, recall, executive functioning), most studies found no or only a limited effect on determinants of cognitive functioning [34, 35, 36, 41, 42, 44-46, 50, 55] . In particular, Herrera et al. [43] found an effect on working memory and recall, where patients improved better than controls after the intervention. Law et al. [47] found a positive effect on verbal learning and on the TMT-A, whereby patients in the intervention group showed better functioning than the control, and Mavros et al. [49] found that participants of the intervention group scored relatively better on the BVRT and memory domain than control. Ngandu et al. [52] found that patients scored better at executive functioning, processing speed, and memory after the intervention compared to the control conditions. Olchik et al. [53] compared measurements with healthy controls and found that verbal fluency and behavioral memory improved significantly. Furthermore, Schmitter-Edgecombe and Dyck [56] found that patients improved some of their memory scores better than controls; the same was found by Suzuki et al. [58] .
Next, almost every study found that quality of life of the patient or caregiver, or daily functioning, did not improve more in the treatment condition than in control conditions in most studies. Bahar-Fuchs et al. [35] found that mood improved more among the patients receiving treatment, Dawson et al. [38] that physical activity and communication with physicians improved more, and Giovagnoli et al. [42] found that some psychosocial aspects improved more among patients, but altogether most studies found no effect. Some studies also examined the effects on depression, but no effects were found, except in the study by Fernández-Calvo et al. [39] , where patients reported a decrease in depression compared to patients in the control, who showed an increase. No relationship between the level of dementia and the final outcomes measured was seen when clustering the trials according to risk, mild, moderate, or severe dementia stages.
Mixed Trials
Some studies integrated multiple components of reality orientation and skills training in their intervention; therefore, we have decided to systematically review these trials separately. For the current systematic review, 12 published trials were selected that met the inclusion criteria [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] and integrated both interventions. All studies were rated as RCT+.
For the mixed trials, a great variation of levels of dementia was found between the studies (Table 3) . Some studies included elderly at risk for dementia [67] , elderly with mild cognitive impairments [63, 70] , patients with mild to moderate dementia [64, 66] , moderate to severe dementia [69] , diagnosed with Alzheimer disease [61, 62, 64, 65, 68] , or a combination of these patients [59, 60] . Assessment of cognitive impairment was mostly conducted with the MMSE, but also with other measurements (ADAS-Cog, Clinical Dementia Ranking -CDR).
Studies included samples of 32-356 patients, whereby in general groups were not matched by level of impairment. The average age of the patients was above 65 years in all studies. Therapy was heterogeneous in number, duration and length of the sessions. For example, Quintana-Hernández et al. [68] conducted treatment for 2 years, with 3-weekly sessions (90 min per session), while Buettner et al. [60] only conducted treatment for 4 weeks, two times a week (60 min per session). Control conditions varied also between studies, from sham intervention [67] to usual care [68] to a rivastigmine transdermal patch as control condition [61] .
As can be seen in Table 3 , different outcome measures were assessed, although most of the included studies focused on cognition, memory, daily functioning, quality of life (patient and caregiver), and depression.
Results showed that general cognition, mostly measured by MMSE and ADAS-Cog, differed significantly between intervention and control in most of the studies [60-63, 65, 66, 68, 70] , although some studies found an effect for one measurement of cognition and not for the other [63, 66, 67] . All effects found showed better scores for the patients that received intervention, compared to the control group. The 2-year study [68] showed significant efficacy in all measured outcomes, except for orientation, remote memory, calculation, and tactile and visual perception. Shorter studies, like the 2-month study, showed also relevant efficacy in all the measured outcomes. One study showed no significant differences between the conditions with regard to cognition [59] .
Furthermore, focusing on individual cognitive skills that were assessed (e.g., memory, executive functioning, language), most studies found no or only a limited effect on determinants of cognitive functioning [59, 60, [62] [63] [64] . Some studies focused on the effect of emotions, whereby for example Buettner et al. [60] and Niu et al. [65] found that patients in the intervention group showed a decrease in apathy compared to controls. Van Haitsma et al. [69] found that patients in the intervention group improved more than patients in the control group on pleasure, sadness, anger, and alertness. They also scored better on multiple psychosocial tasks. Next, some studies showed a positive effect on depression scores among patients who received intervention [60] , but some studies also showed no effects [70] . The studies that assessed quality of life of the patient and the caregiver found that quality did not improve more than in control conditions in most studies, except for Han et al. [70] that found a positive effect on the quality of life of the patient (but not the caregiver). Finally, considering the quality of the studies examining mixed interventions, we found no important differences between the different studies.
Discussion
Currently, dementia is considered as one of the most prominent global health issues [71] . Cognitive therapy, more specifically reality orientation interventions, skills training programs, or a mix of both interventions, has been used extensively by therapists to treat cognitive impairment and its consequences among elderly with dementia and their caregivers [22] . The aim of the current study was to systematically review the existing evidence of the effect of cognitive therapy on dementia patients. This study is an update of the systematic review that was conducted by Carrion et al. [22] . This systematic research shows that using reality orientation is not effective in slowing down or improving cognitive functioning among people suffering from dementia. It is worthy to mention that only the 1-year trial showed significant effects on increasing cognition and memory, while the rest of the studies, lasting for 6 months or less, did not. In contrast, half of the trials that conducted skills training sessions and mixed interventions showed a positive effect on cognitive functioning compared to control conditions. The evidence in these studies cannot be considered as effective because most studies assessed a large battery of cognitive measurements and only found an effect on some of the measurements used. In addition, existing evidence appears to be inconclusive. It also seems relevant to consider the length of the studies that were included when analyzing skills training trials. Only the 2-year trial seems to be effective in all the assessed outcome variables. The population treated represents people at risk for dementia, so not yet suffering from it. This might also be a relevant aspect to consider, but results are not conclusive because other studies with population at risk for dementia seem not to be effective [35] . Mixed trials are also inconclusive when analyzing the length of the trial. A 2-year trial [68] achieved good final outcomes in several dimensions, but also a 2-week trial [61] seemed to be very effective. On the other hand, some other short trials do not have any efficacy, so the length does not seem to be an important aspect when analyzing intervention efficacy.
A possible explanation for the findings is that it might be that the skills training and mixed trials themselves train patients to answer cognition tests instead of improving general cognition. Compared to the previous systematic review that used the same methodological approach, on which this study was based [22] , different results were found. In the previous systematic review, we [22] found an effect of reality orientation therapy but not skills training on cognitive performance, while in this study we found the opposite. It must be said that the current systematic review included more studies, most of which were well-conducted RCTs [23] , while Carrion et al. [22] included less RCTs, and a large proportion of them with a great risk of bias.
Next, an increase in functional emotions and psychosocial tasks was found in some studies that focused explicitly on these aspects of dementia. For example, Van Haitsma et al. [69] found that patients in the intervention group improved more than patients in the control group on some emotional measurements and psychosocial tasks. In addition, the great majority of the included studies showed no or little effects on other outcome measurements, like quality of life (patients or caregiver), depression, language, physical activity, mood, or neuropsychiatric tasks. Finally, considering the quality of the studies examined, only RCTs with a great risk of bias were found for the skills training trials, while no important differences in the quality of experimental setup were found between the different studies for the reality-orientated interventions or mixed interventions.
Most studies included in this review had some limitations that increased the possible risk of bias. First, the disadvantage in most studies was that double-blinded randomization was not possible because patients (as well as experimenters) could be aware of the fact that they were being treated differently. Second, randomization procedures were not detailed in all studies, thereby leaving some uncertainties about the exact allocation of the participants. Third, due to the heterogeneity amongst the trials (e.g., length of treatment, duration of sessions, differences between control groups, number of participants, and severity of dementia) it is difficult to establish the exact effects of the cognitive interventions on people suffering from dementia.
In sum, evidence shows that stimulation of cognitive functions among people with dementia by skills training or a mix of reality orientation and skills training is effective in improving cognitive functioning, although the evidence is inconclusive or contradictory in most included studies. Limited evidence is found for the effect of reality orientation on
